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Validation

Sample size for NCT02693717: a maximum of 25 MTAP deficient patients were planned to be enrolled from MD Anderson at an estimated
accrual rate of 1-2 patients per month. The sample size of 25 patients allows that if the trial continues to full size and has a response rate of
40% for pemetrexed, the Bayesian posterior 95% credible interval will be (22%, 58%) using a prior of beta (0.56, 1.44). Interim monitoring for
futility and efficacy will be performed once 10 patients are evaluable, with continuing enrollment during analyses. After the first analysis, the
trial will be monitored every 2 months with continuous entry. If the true response rate is 40%, the trial will stop early 14% of the time. If it’s
very bad, like 20%, the trial will stop 79% of the time, and if it’s as high as 60% it will stop less than 1% of the time.

In vitro and in vivo sample sizes were chosen based on similar studies from the literature and were large enough to detect statistically
significant differences between groups. please see doi:10.3390/cancers12010010 and doi:10.1038/bjc.2013.216. Exact sample sizes are
indicated in the figure legends.

For urothelial cancer data, patients who received pemetrexed but did not have tissue available for MTAP staining or did not have available
staging imaging to assess response were excluded. Regarding lung cancer data, patients with squamous cell histology, patients who did not
have RNA expression performed, or patients who did not have available staging imaging to assess response were excluded.

In vitro experiments for determination of cell cycle distribution by flow cytometery after treatment with pemetrexed were repeated at least
three times. Replication was successful.

Allocation was not random as this was a single arm study.

Blinding is not relevant to our study as this was a single arm study. All in vitro and animal studies were planned and performed by the same
investigator to ensure that each experiment contains all groups and appropriate controls. Investigators were blinded to group allocation
during data collection and/or analysis.

Western blotting: anti-MTAP polyclonal (11475-1-AP, ProteinTech); anti-poly (ADP-ribose) polymerase-1 (PARP-1), clone 46D11
(9532, Cell Signaling); anti-p16 INK4A, clone D7C1M (80772, Cell Signaling); and anti-B-actin, clone AC-40 (A3853, MilliporeSigma);
goat-anti-mouse IgG-HRP (sc-2005, Santa Cruz); goat-anti-rabbit IgG-HRP (sc-2004, Santa Cruz).

Immunofluorencent staining: anti-r-H2AX clone GT2311 (MA5-27753, ThermoFisher); anti-53BP1 polyclonal (4937, Cell Signaling);
goat anti-rabbit IgG AF594 (A-11012, ThermoFisher); goat anti-mouse IgG AF594 (A-11020, ThermoFisher).

Only commercially available antibodies were used in this study. These antibodies are well-established and validation was carried out
by the manufacturers as stated on the manufacturers website.
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Eukaryotic cell lines
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Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

All cell lines were originally obtained from ATCC (Manassas, VA), except for RT112 from Creative Bioarray (Shirley, NY).
HT-1376, HT-1197, J82, and UM-UC-3 were maintained in MEM supplemented with 10% FBS, 2 mM L-glutamine, and 0.1 mM
non-essential amino acids. 253J was maintained in DMEM plus 10% FBS. RT112 was maintained in RPMI1640 plus 10%FBS.
T24 and RT4 were grown in McCoy’s 5A plus 10% FBS.

None of the cell lines used were authenticated.

Only mycoplasma-free cultures were used.

No misidentified lines were used

6 weeks old male athymic nude mice were purchased from the Charles River Laboratory. Housing details are provided in Methods.

study did not involve wild animals

study did not involve samples collected from the field

Animal experiments were carried out under conditions adhering to approved protocols from the Institutional Animal Care and Use
Committee at the University of Texas MD Anderson Cancer Center.

NCT02693717 is a single-arm phase II clinical trial to evaluate pemetrexed disodium in previously treated metastatic MTAP
deficient urothelial cancer. Patients were required to have histological confirmation of metastatic UC and sufficient tumor
tissues for MTAP IHC testing. Patients who had received any non-antifolate-containing systemic therapy (including
immunotherapy) were eligible.

Seven patients enrolled on NCT02693717. Median age (min, max) was 71 (68, 80). F:M ratio was 4:3. ECOG performance
status was 0 and 1 in 3 and 4 patients, respectively. All patients had prior systemic therapy for urothelial cancer. All patients
were MTAP deficient on IHC.

Seventy-two patients were included from the BATTLE2 lung adenocarcinoma cohort. Characteristics for the MTAPlo/
CDKN2Alo group (N=26) include: median age (min,max) of 60.5 (34, 82), F:M ratio of 2:1, EGFR mutation rate of 42%. 62%
had not received prior systemic therapy. Characteristics for the rest of the cohort (N=46) include: median age (min,max) of 59
(26, 76), F:M ratio of 1:1, EGFR mutation rate of 16%. 70% had not received prior systemic therapy.

NCT02693717: Patients were recruited by medical oncologist who treat urothelial cancer at MD Anderson. The total
estimated accrual for this trial was 25 patients. However, only seven patients were enrolled due to competing protocols and
the opening of NCT03744793. Competing trials might lead to self-selection leading to smaller sample size and decreased
power.

Patient samples for tissue microarray IHC: patients eligible for enrollment were those seen at Mayo Clinic (Scottsdale,
Arizona) who were > 18 years old, able to provide informed consent, and undergoing evaluation for genitourinary diseases.
Patients were contacted during routine clinical visits or in preoperative settings within Mayo Clinic departments and divisions,
including urology, radiation oncology, pathology, and medical oncology. Patients were excluded if they declined to participate
or if the banking of their biospecimens would compromise the availability of tissue for diagnosis and standard clinical care.
The protocol for collecting biospecimens, the process for consenting patients, and the current informed consent form were
approved by the Mayo Clinic IRB (protocol no. 08-000980). Patients were enrolled from June 1, 2010, through January 1,
2013.

NCT02693717 was approved by the Institutional Review Boards (IRB) of MDACC (MDACC protocol 2015-0592). Urothelial
cancer historic cohort was approved by the MDACC IRB under PA17-0577. Patient samples for tissue microarray IHC were
approved by the Mayo Clinic IRB (protocol no. 08-000980). The lung cancer cohort were approved by the MDACC IRB under
the BATTLE2 trial (MDACC protocol 2009-0360)




